Animals
This study was conducted on male Wistar rats (200-250 g) kept under conditions of stable temperature (22 ± 2 °C) and a 12 h light/12 h dark cycle with free access to tap water and food. The present experimental protocols followed the recommendations of the "Guide for the Care and Use of Laboratory Animals", published by the US National Institutes of Health (NIH Publication 85-23, revised 1996) . All experimental procedures were reviewed by and had prior approval from the local animal ethics committee (Process number 13/06).
Assessment of the gastric emptying and the gastrointestinal transit in conscious rats
Gastric emptying and gastrointestinal transit was evaluated by means of the dye dilution technique which has been previously employed in our laboratory [1S] . Rats were submitted to fasting for 24 h with free access to an oral rehydration solution composed of Na + 75, Cl − 65, K + 20, glucose 75, and citrate 10 mmol/L. Next, they were gavage-fed with vehicle (Tween 80, 1 mL/kg), α-, or β-pinene (100 mg/kg, p.o.), and 30 min later they received 1.5 mL of a liquid test meal labelled with phenol red (0.75 mg/mL in 5% glucose solution). After 10, 20, or 30 min, they were euthanized by cervical dislocation. Each subset consisted of 8 rats. 5-Hydroxytryptamine creatinine sulfate salt monohydrate (purum, ≥98.0%; Sigma-Aldrich) administered by gavage (3 mg/kg, p.o.) was used as positive control. After laparotomy and visceral exeresis, the stomach and the small intestine were quickly ligated at the pylorus, the lower esophageal sphincter and the ileocecal junction. The gut was carefully stretched along a meter stick on a plain table top and divided into four consecutive segments:
stomach; proximal (~40%), mid (~30%), and distal (~30%) small intestine. Each 3 segment and its contents were separately homogenized in 100 mL of 0.1 N NaOH. The homogenate (10 mL) of each segment was centrifuged (2800 rpm) for 10 min. Next, 5 mL of the supernatant was added to 0.5 mL trichloroacetic acid (20% w/v) to precipitate proteins. After a new centrifugation (20 min, 2800 rpm), 3 mL of the supernatant was added to 4 mL 0.5 N NaOH to intensify its colour. The solutions were assayed by spectrophotometry (Spectronic GENESYS 20; Thermo) at 560 nm and expressed as optic densities. In each experiment, a standard dilution curve was 
Assessment of the gastric compliance in anaesthetized rats
A barostat system was used to monitor, by plethysmometer, the gastric volume (GV) changes under increasing distension pressure [2S] . Initially, the rats were fasted for 24h with free access to the oral rehydration solution. After urethane anaesthesia (1.2 g/kg, i.p.), the rats were submitted to a midline cervical incision, tracheostomy, and cervical vessels' cannulation. Next, the rats were treated by gavage with vehicle (1 mL/kg), α-, or β-pinene (100 mg/kg, p.o.). Then, a balloon catheter (~4 mL) made of surgical glove fingertips was inserted orally and positioned at the rat's proximal stomach. Its free end was connected to a U-shaped glass reservoir (ID=2.5 cm, vol=30 4 mL), creating a communicant vessel system filled with an ionic standard solution (45 mg% of NaCl and 0.3 mL% of Imbebient BBC Ornano®; Comerio), pre-warmed at 37 °C.
The changes in the reservoir volume were continuously displayed by a plethysmometer (model 7140; Ugo Basile). Since the total volume of fluid in the system was known, changes in the reservoir volume reflected those of the stomach and could be taken as a gastric compliance index [2S] . The reservoir liquid level was consecutively set every 10 min at 4, 8, and 12 cm above the rat xyphoid appendix. GV
values were recorded at every 15 s.
Assessment of the small intestine transit in conscious rats
The intestinal transit index was also evaluated by means of the classical dye dilution technique, as previously described [3S] . Under sodium pentobarbital (50 mg/kg, i.p.)
anesthesia, a midline laparotomy incision was made using aseptic technique. Each rat had a silastic catheter introduced into the stomach through a small fistula, advanced 1 cm distally to the pylorus, and fixed to the gastric fundus wall with a 6-O silk pursestring suture. Next, the catheter was passed through the abdominal wall musculature and subcutaneous tissue and directed towards the back of the neck where it was exteriorized through an interscapular incision and fixed to the skin with 4-O silk suture.
A rubber cap was used to seal the exposed end of the catheter. Rats were individually housed in Bollman's cages and kept fasting for 24 h with free access to the oral rehydration solution. On the occasion of the study, the rats were treated by an intraduodenal injection of vehicle (1 mL/kg), α-, or β-pinene (100 mg/kg, p.o.), and 20 min later they received via duodenum 1 mL of a liquid test meal labelled with phenol red dye (0.75 mg/mL in 5% glucose solution). Each subset consisted of 8 rats. After 10 min 5 of feeding, they were euthanized by an i.v. injection of pentobarbital followed by laparotomy and gut exeresis. The stomach and the first 1 cm of the proximal duodenum that contained the cannula comprised segment 1. The remaining intestine was carefully removed and slightly stretched. Obstructive ligatures were performed to obtain five consecutive segments of the small bowel (about 20 cm long). Each gut segment was homogenized and its dye content determined by spectrophotometry as described above. The fractional marker retention was calculated for each gut segment as a ratio between the counts obtained in it to the sum of counts of all gastrointestinal segments, including the gastroduodenal one. The data obtained for each individual segment was then multiplied by the number of the respective segment and summed up to calculate the geometric center of the marker distribution throughout the gastrointestinal tract.
Assessment of the contractile activity of isolated gastric fundus and duodenum strips
In vitro experiments were carried out on isolated longitudinal strips obtained from gastric fundus and duodenum of rats euthanized by cervical dislocation. After After an equilibration period of at least 60 min, the reference contractions were induced by adding to the bath a submaximal concentration (60 mM) of potassium chloride (KCl) solution. When two successive control contractions showed similar amplitudes, the preparations were considered to be in equilibrium. To assess the monoterpenes effects on rat gastrointestinal contractility, concentration-effect protocols were performed by exposing the strips to increasing concentrations (4 -408 µg/mL) of α-or β-pinene added to the bath and maintained at a given concentration during 5 min. The pinenes were directly added to the buffer solution into the bath chamber in a cumulative manner. To quantify the pinene-induced effect on smooth muscle contraction, the tissues were exposed to α-or β-pinene and a submaximal concentration of a contractile agent was further added to the bath still in the presence of α-or β-pinene.
Solutions and drugs
The perfusion medium was a freshly modified Tyrode's solution (pH 7.4) of the following composition (mM): NaCl 136, KCl 5, MgCl 2 0.98, NaH 2 PO 4 0.36, CaCl 2 2, NaHCO 3 11.9, and glucose 5.5. The α-or β-pinene were dissolved in Tween 80,
